Introduction
The aging process is characterized by the progressive loss of physiological stability, lower physical and cognitive reserve, and increased vulnerability to death. This progressive deterioration in organismal homeostasis is considered the underlying trigger of most chronic diseases like diabetes, neurodegenerative diseases and cancer. Experimental challenges that increase the rate of biological and cognitive decline are linked to accelerated aging while interventions that slow the aging process are accompanied by an extension in healthy lifespan (López-Otín et al., 2013; Kennedy et al., 2014) .
Skeletal muscles perform several functions essential for locomotion and posture, and the loss of adequate mobility that occurs with aging causes the muscle to decrease its oxidative capacity and function. Gait speed represents an important integrative measure of muscle function and efficiency in the elderly (Peel et al., 2013) and its decline can be considered the best predictor of survival and health outcomes in humans (Perera et al., 2016) . The age-associated decline in energy supply caused by mitochondrial dysfunction and/or reduction in the numbers of mitochondria adversely affects skeletal muscle function and homeostasis. One significant way to increase or preserve skeletal muscle quality and strength needed for healthy aging is through regular physical activity (Cartee et al., 2016) . The present review addresses key facets of human aging and presents a summary of relevant metabolic sensors in skeletal muscle that coordinate the organismal response to exercise. We will explore various aspects of exercise that contribute to the regulation of metabolic pathways implicated in muscle strength and * Corresponding author.
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regeneration, as well as in mitochondria recycling and efficiency. The benefits of exercise as a universal therapeutic "pill" for healthy aging will also be discussed.
Overview of the major hallmarks of aging
Aging is a complex multifactorial process. In order to provide better understanding of its natural progression, a formal classification has been put forward using a variety of criteria, including frailty, wasting of muscle mass, metabolic disorders, and incidence of cancer. Nine predominant hallmarks of aging have been proposed by Lopez-Otín and colleagues, and we will briefly review each of them for their most salient features. First, the accumulation of genetic damage throughout life triggers genomic instability, a condition often observed in some premature aging diseases (Burtner and Kennedy, 2010; Moskalev et al., 2013) . Second, impaired stability of mitochondrial genome (mtDNA) against environmental damage (Park and Larsson, 2011) affects the aging phenotype and lifespan (Kujoth et al., 2005) . In addition, the influence of mtDNA haplotype on mitochondrial function and energy metabolism has profound effects on longevity and healthy living (Latorre-Pellicer et al., 2016) . Third, telomeres are dynamic nucleoprotein-DNA structures that cap and protect linear chromosome ends: Telomere attrition or shortening is another hallmark of normal aging that is observed in human, mice, and zebrafish, and genetic defects affecting telomere stability contribute to age-related phenotypes and associated diseases (Blasco, 2007; Carneiro et al., 2016; Opresko and Shay, 2017) . Fourth, epigenetics is determined by the cellular environment and produces specific and potent changes in gene transcription through reversible modifications of histone and nonhistone proteins, as well as DNA and noncoding RNA that affect DNA transcriptional activity without altering the DNA primary sequence (Dwivedi et al., 2011) . Lifespan is epigenetically deter-
